Phospholamban and sarcolipin are maintained in the endoplasmic reticulum by retrieval from the ER-Golgi intermediate compartment.
Phospholamban and sarcolipin are small transmembrane proteins that modulate cardiac contractility through their interaction with the sarcoplasmic reticulum (SR) calcium pumps (SERCAs). We have examined the hypothesis that phospholamban and sarcolipin are maintained in the SR by a process of retrieval from post-SR compartments and the role of their transmembrane domains in targeting. Antibodies directed against phospholamban and protein markers of the endoplasmic reticulum/Golgi intermediate compartment (ERGIC) and the trans-Golgi were used in fluorescence microscopy studies of cultured human fetal cardiac myocytes. In addition, sarcolipin and phospholamban were tagged at the N-terminus with enhanced-green-fluorescent protein (EGFP) and expressed in COS 7 cells. The EGFP-tagged constructs were localised using fluorescence microscopy and cell fractionation. The length of the transmembrane domains of phospholamban and sarcolipin were extended and the effect on cellular location was also examined. In fetal cardiac myocytes phospholamban was located in the SR and the ERGIC, but did not migrate to the trans-Golgi network. Tagged-phospholamban and sarcolipin were located in the endoplasmic reticulum (ER) of COS 7 cells indicating that their targeting was unaffected by the EGFP tag. Significant proportions of the tagged phospholamban and sarcolipin were also located in the ERGIC but not in the trans-Golgi. Increasing the length of the transmembranous domains of EGFP-tagged phospholamban and sarcolipin resulted in their mis-targeting to the plasma membrane. Phospholamban and sarcolipin are maintained in the SR/ER by a process that includes their retrieval from the ERGIC following their passage from the SR/ER into the ERGIC. The transmembrane domains of phospholamban and sarcolipin are involved in the retrieval process.